Characterization of a membrane-associated protein kinase of multidrug-resistant HL60 cells which phosphorylates P-glycoprotein.
Cells containing increased levels of the membrane phosphoprotein P-glycoprotein exhibit a multidrug-resistant phenotype. In the present study we have analyzed protein kinases capable of phosphorylating P-glycoprotein in membranes of HL60 cells isolated for resistance to vincristine. Analysis of this system demonstrates that in isolated membranes the protein kinase inhibitor staurosporine greatly reduces P-glycoprotein phosphorylation. In contrast, the kinase inhibitor H-7 does not affect this reaction. Fractionation of solubilized membrane proteins from sensitive and resistant cells on DEAE-cellulose reveals a major protein kinase (PK-1) which exhibits optimal activity in the presence of Mn2+ and histone H1. This enzyme fraction does not contain detectable levels of protein kinase C or cAMP-dependent protein kinase. PK-1 phosphorylation of two endogenous proteins is, however, greatly enhanced in the presence of phosphatidylserine or phosphatidyl-inositol. In reaction mixtures containing Mg2+ or Mn2+ in the absence of phospholipid, PK-1 from resistant cells phosphorylates an endogenous protein of 180 kilodaltons (P180), which exhibits an electrophoretic mobility identical to P-glycoprotein. In parallel experiments with PK-1 from sensitive cells there is no detectable phosphorylation of a P180 protein. P180 phosphorylated by PK-1 from resistant cells is immunoprecipitated by antibody against P-glycoprotein. Additional studies demonstrate that PK-1 is capable of phosphorylating specific synthetic peptides which correspond to the sequence of P-glycoprotein. Peptide phosphorylation occurs at both serine and threonine residues. These studies thus identify a novel membrane-associated protein kinase in HL60 cells which is capable of phosphorylating P-glycoprotein. This enzyme may have an important role in regulating levels of multidrug resistance.